Introduction: Urinary incontinence affects over 200 million people worldwide [1] . Tension free vaginal tape is the standard surgical treatment for stress urinary incontinence. De novo urge urinary incontinence is a long-term complication of this treatment with a significant impact in the quality of life of these patients. Objective: The major aim of this study is to assess the correlation between perineal ultrasonography findings and the incidence of de novo urge urinary incontinence. Material and Methods: A prospective observational study was designed. Patients with stress urinary incontinence diagnosed by clinical and urodynamic findings submitted to a tension-free vaginal tape surgery were included. International Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF) and introital perineal ultrasound were performed before surgical intervention (I-STOP©). Clinical and ultrasound re-evaluation were executed six months after surgery. Stress urinary incontinence was defined according to the ICS-IUGA. Data were recorded using a Microsoft Access database and statistical analysis using SAS©. Results: Bladder thickness equal to or below 6 mm has a low positive predictive value (PPV, 0.55), but a negative predictive power (NPP) of 0.72. Following surgery, a slight increase in postvoid residue is observed. Considering demographic data, an increase of 5 points in body mass index (BMI) resulted in an odds ratio (OR) of 1.74 of presenting de novo urge urinary in continence. Conclusions: In patients submitted to a tension-free vaginal tape surgery, high BMI seems to be associated with a higher rate of de novo urge urinary incontinence. Preoperative bladder wall thickness below 6 mm seems predict absence of this complication.
Introduction
Stress urinary incontinence is the most frequent type of urinary incontinence in developed countries [1] [2] . When conservative approach with pelvic floor rehabilitation fails, surgery with tension-free vaginal tape is the gold standard treatment [3] [4] . One of its more frequent long-term complications is the debut of de novo urge incontinence, defined as a strong desire to urinate that cannot be postponed and that appears after the anti-incontinence surgery performed for stress urinary incontinence, and persists for more than 6 months [5] . It may or not be associated with incontinence. Its incidence is variable according to literature (3.1% -25.9%) [6] [7] [8] , and the underlying causes remain unclear.
On the other hand, perineal ultrasonography results from the application of the ultrasonography technique (classically gynaecological) to the visualization of structures of the lowest part of the pelvis: pubic symphysis, urethra, urinary bladder and anal canal [9] . Both transvaginal and abdominal transducers can be used, locating them at the introit level between labia minora. For this reason, it's also called introital or translabial ultrasonography [10] .
The objective of this study is to assess preoperative anatomical factors that may predict the onset of de novo urgency after the anti-incontinence surgery with tension-free vaginal tape to correct the stress urinary incontinence.
Patients and Methods
An observational prospective study was performed, in which women with stress urinary in continence with indication for surgical treatment (transobturator tension-free suburethral vaginal tape technique I-STOP®) were included after voluntarily accepting to participate in the study.
Inclusion criteria
-Women over 18 years of age with stress urinary incontinence.
-Clinical and urodynamic diagnosis of this incontinence.
-All study participants must have the ability to decide, understand and agree to participate in the study, giving informed consent.
Exclusion criteria -Urge or mixed urinary incontinence clinical and/or urodynamic.
-Physical findings suggestive of fixed urethra.
-Undercurrent pathology that interferes in the assessment of incontinence or in the performance of surgery.
Medical interview and physical exploration of all patients was at the Pelvic Floor Unit of the Gynaecology Service of our hospital. The International Consultation on Incontinence-Short Form (ICIQ-SF) questionnaire validated to Spanish language in 2004 by Espuña et al. [11] was filled. Later, an urodynamic study with flowmetry and cystometry was performed.
Before surgery, a perineal ultrasound was performed evaluating urethral hypermobility, bladder volume and bladder wall thickness. Hypermobility was assessed by measuring several distances (urethroptosis, urethral sliding and pu-Open Journal of Obstetrics and Gynecology bovesical distance) and angles (vesical and retro-urethral) as shown in Figure 1 .
Premicturition or basal bladder volume and postmicturition residue were calculated by using the formula described by Haylen, whilst bladder wall thickness was measured according to Robinson. Surgery consisted in the placement of an inside-out transobturator suburethral tension-free vaginal tape. In our series, we implemented the I-STOP© mesh (manufactured by CL Medical and distributed by B-Braun Surgical). In patients with simultaneous prolapse, additional repair surgery was performed according to the affected compartment.
Follow up was performed in the outpatient clinic at 1, 3 and 6 months following surgery. Perineal ultrasonographic reassessment was repeated 3 months after surgery, stressing bladder volumes, and bladder wall thickness and mesh visualization. At 6-month follow up, the presence of urge symptoms and/or urinary urgency leakage was assessed, and correlated with ultrasound parameters.
Moreover, the ICIQ-SF questionnaire was repeated.
Collected data was recorded in a Microsoft Access database and the statistical analysis performed in SAS (version 8.2; SAS Institute, Inc, Cary, NC). Following descriptive analysis, a comparative analysis was done between the groups previously described with chi-square test for categorical data and Student's t-test for continuous data, in a normal Gaussian distribution. When population could not be assumed to be normally distributed the Wilcox on signed-rank test was used.
The sample size was determined with an estimation of 85 patients. 
Results
A total of 87 patients were included in the present study. De novo urinary urgency was reported in 25 cases (28.74%). Among these, 19 patients presented incontinence. A total of 62 patients remained asymptomatic. Among these newly diagnosed cases, 14 presented a ICIQ-SF score over 7, meaning that de novo urinary urgency had an impact in the quality of life in 16.1% of the patients.
Demographic data
Patients average age was 57.32 (±10.57), without significant differences between groups. Mean body mass index (BMI) among the studied population was Table 2 . Perineal ultrasound measurements preoperative (Average (± SD)). Postoperative ultrasound parameters Hypermobility All average sliding distances decreased following surgery, both before and after voiding, mainly in the group that did not develop urinary urge following surgery. In the comparative study of the distance from pubic symphysis to the urethra and urethroptosis, no differences were found between the variables, pre o post-micturition and pre and post-surgery, neither between the different groups of patients. Baseline and Valsalva measurements of distances and angles are shown in Table 5 .
Bladder volume
Average premicturition bladder volume following surgery was 95.41ml, without differences between healed and new onset urinary urge groups (p = 0.830).
Nonetheless these were different when considering urinary urge subgroups with ICIQ-SF <7 or ≥7. The group with a significant impact in the quality of life pre- 
Bladder wall thickness
Postoperative pre and postmicturition bladder wall thickness failed to reveal differences between groups (healed, urinary urge, urinary urge ICIQ-SF <7 and urinary urge ICIQ-SF ≥7, p > 0.05).
Premicturition bladder wall thickness before and following surgery were significantly different only in a global analysis (p = 0.023), without significant differences between groups. Pre and postoperative postmicturition bladder wall thickness failed to reveal differences.
A bladder wall thickness equal or above 6 mm was observed in 21.84% of the patients, and in 47.37% of cases of new onset urinary urge (p = 0.0423). Bladder wall thickness equal or above6mm presented a sensitivity and specificity for detecting urinary urge of 36% and 83.87%, respectively, proximate to the accuracy of the preoperative exploration (positive predictive value = 0.36, negative predictive value = 0.84).
No differences were found on bladder wall thickness when considering body mass index categories of normal weight, overweight and obesity (p = 0.403).
When considering body weight categories, bladder wall thickness ≥6 mm failed to accurately predict the development of de novo urinary urge. Sensitivity and specificity according to BMI were similar to those among global cases. Postoperatively, 12.64% of the patients in our study presented a premicturition bladder wall thickness ≥6 mm and, among these, 54.55% developed urinary urge (p = 0.043). Despite the sensitivity of this measure (bladder wall thickness ≥6 mm) was low (24.0%), it presented a very high specificity (91.94%; PPV = 0.55, NPV = 0.92). In other words, a preoperative premicturition bladder wall thickness below 6 mm carried out a low probability of developing de novo urinary urge incontinence.
As it was a predictive factor, we considered important to measure the bladder wall thickness in relation with the BMI. The objective was to determinate if the premictional bladder wall thickness was an independent factor from the BMI.
The comparison between women with normal weight, overweight and obesity showed that there were no statistically significant differences on the bladder wall thickness p = 0.403. BMI did not affect the ability of bladder wall thickness above 6 mm in predicting the development of urinary urge. Global values of sensitivity and specificity were similar, regardless of weight group.
Location of the mesh
The length of the mesh, the distance from the mesh to the urethra and the distance from the mesh to the bladder neck before and after micturition were similar between groups. Open Journal of Obstetrics and Gynecology
Discussion
Surgical correction of stress urinary incontinence consists of a standardized technique with a long term high healing rate around 90% at 17 years of follow up, as reported by Nilsson [12] in 2013. Randomized studies and meta-analysis from 2014 comparing techniques [13] and approaches [14] failed to reveal differences between outcomes and complications between the types of meshes.
When considering incidence and impact in the quality of life of our patients, the main long term complication is de novo urge urinary incontinence. With an estimated incidence between 3.1% and 25.9% following surgery, its frequency increases with age, parity and history of c-section according to Holmgren [15] .
Also, BMI resulted determinant in the surgical results. Literature previously highlighted obesity as one of the more influent factors in the appearance of urinary incontinence [16] .
Analyzing the impact of higher body weight on the different type of urinary incontinence, in a population study with 2001 women, Vaunhan [17] reported a relative risk between obesity and stress urinary incontinence of 1.9 (IC 1.2 -3.0), and with urge urinary incontinence of 3.0 (IC 1.2 -7.4). In the same direction, Subak [18] reported in 2009 the effect of losing weight and practicing exercise in a population with BMI between 25 and 40. Later, the same research group reviewed published data, concluding that a 5-unit gain in the BMI was associated with an increase of 20% -70% in the incidence of urinary incontinence [19] .
This relation was present for all types of urinary incontinence, being particularly significant in cases of urge and severe urinary incontinence. Our data further supports these findings, as in our series a 5 points increase in the BMI was associated with an odds ratio of 1.74 of developing UI.
Focusing on ultrasonographic parameters, the preoperative residual volume was easy to assess using standard ultrasound measures [20] [21] . In a review about ultrasonographic measurement of residual volume, Haylen considers it as a good tool for assessing bladder-emptying function [22] .
In our study, no preoperative differences were found between groups concerning pre or postmicturition or bladder volumes.
In 1996, Vikram Khullar reported the association between a bladder wall thickness over 5 mm and the urodynamic diagnosis of detrusor hyperactivity [23] , in accordance with our data. In 2002, Robinson published the triple measure standardization [24] with similar results. Leks kulchai and Dietz [25] also reported a relation between bladder wall thickness and overactive bladder. More recently, high bladder wall thickness measured with 3D ultrasound by Khullar and colleagues was also associated with this pathology [26] . Adjusting the results by BMI supported it as an independent predictive factor. Regarding surgical outcomes, we report 66.67% of continent women. In terms of quality of life 67.8% presented a 0 score in the ICIQ-SF, and 80.5% had a score equal or less than 7. Overall, 91.95% of the patients of this study were satisfied with the procedure and would do it again, in accordance with previous published data [12] . Open Journal of Obstetrics and Gynecology
We found a very high rate of urinary urgency in our study (28.7%), although the rate reduced to 16.1% if only ICIQ-SF scores ≥7 were considered. In literature, the incidence of de novo urgency urinary incontinence ranges from 5.2% and 23.2% [6] [7] [27].
Postoperative ultrasound presented as an anatomical description of the bladder (bladder wall thickness and postvoid residue) and urethral mobility after surgery. Mean pre and postmicturition measures of urethral sliding were lower postoperatively, particularly in the group that did not develop urinary urgency.
Following the surgery, post void residue increased in all groups, particularly in the group developing urgency, in a statistically significant way. Population studies in women between 55 and 75 years reported an association between post void residues over 100 and 200 ml, and voiding frequency and urge urinary incontinence, respectively [28] . In our series, the mean difference in volume is less than 100 ml.
Bladder wall thickness was interesting for its negative predictive value. In 2002, Robinson reported a relation between a transvaginal measure of the bladder wall thickness over 5 mm and overactive bladder [24] . Latthe reviewed the usefulness of a total bladder wall thickness over 5 mm in predicting overactive bladder, estimating sensitivity between 40% -84% and specificity between 78% -89%. In our study, despite a lower sensibility, we report a higher specificity.
The visualization of the mesh by ultrasound turns simple with some training, being reproducible with good intra and interobserver correlation [29] . In our series, the changes in the position of the mesh did not correlate with the appearance of de novo urgency, alike to what DeTayrac reported [30] . Other authors correlate the obstruction by the mesh with de novo urgency [28] .
In our opinion, one of the major strengths of our study is the use of perineal As a weakness of the study, we have to consider that despite including patients with stress urinary incontinence, 31 women were submitted to additional concomitant surgery, a common scenario in daily practice. On the other hand, the postoperative urodynamic study was not performed in all patients, and thus, the assessment of urgency was based on clinical presentation not urodynamic evaluation. Global incidence of urgency resulted to be high (28.74%), probably because anamnesis of urge was strict. In fact, the repercussion in the quality of life of the patients was 16.09%, similar to what is reported in the literature. Follow up time was 6 months, which is considered adequate to the development of micturition urge symptoms, although it would be interesting to know longer-term results. On the other hand, and despite the modality of ultrasound and the measurements used in this study were selected after reviewing the literature, the great variety of measures, approaches and measuring zones forced to apply some arbitrary criteria to constrict the measures to what seemed to be more feasible, helpful, reproducible and applicable to the daily clinical practice. For example, the choice for a 2D technique was due to a matter of the availability in the basic gynecologic consulting room.
Finally, our results support that preoperative anthropometric (BMI) and ultrasonographic parameters (premicturition bladder wall thickness) seem to determine the postoperative risk of developing de novo urge incontinence.
